. (1975). Thorax, 30,[489][490][491][492][493][494][495][496] Survey of the sputum cytology service in England and Wales. Of the 231 laboratories carrying out sputum cytology in England and Wales, information on the staffing, laboratory procedures, workload, records, and results for the year 1971 was obtained from 228 (98X7%) by means of a questionnaire, which was completed in 1973 in 81% of the laboratories and at the end of 1972 in the remainder.
most large medical centres throughout England and Wales, and studies in many countries have established its clinical value (Farber et al., 1948; Kuesko and Portele, 1949; Koss, Melamed, and Goodner, 1964; Boddington and Spriggs, 1965; Davies, 1966) . Where skilled cytologists are available, it may give pathological proof of bronchial carcinoma in 40-50% of all such patients admitted to hospital and in 70-80% of those submitting three satisfactory specimens, with a false positivity rate of less than 1% (Oswald et al., 1971) . PLAN THE QUESTIONNAIRE The questionnaire covered the number of pathologists, non-medical graduates, technicians and non-medical screeners (technicians without recognized qualifications) taking part in the preparation and microscopy of specimens, the amount of time they spent, and the details of any training course they may have attended.
On laboratory procedures and records, information included the numbers and sources of sputum specimens received during 1971; the approximate percentage of all cytological specimens that were sputum; the number of slides normally prepared from each specimen; the method of staining; the category of staff responsible for the preparation and for the microscopy of slides; the average time spent scanning and checking each slide and each specimen; the statistical summaries of results that were made; and the total number of sputum specimens and patients tested during 1971, with the reported findings.
RESULTS
Of the 231 questionnaires sent out, 228 (98-7%) were returned, 81% during the year 1973 and the remainder at the end of 1972.
POPULATION AND STATISTICS OF THE SERVICE IN
1971 The population and statistics of the sputum cytology service in 1971 are shown in Table I . Questionnaires were not returned from three laboratories, and figures for the number of specimens tested were not available from four others. In consequence, the total number of specimens tested for six regions was incomplete. (At the time the survey was done, England and Wales were divided into 15 administrative regions.)
The number of laboratories in each region offering a sputum cytology service ranged from 6 to 25, the number of sputum specimens tested in each laboratory varying from 9 to 6000. Fewer than 200 specimens per 100 000 population were tested in five regions (South Western, East Anglia, Birmingham, Manchester, and Liverpool) and The overall positivity rates in the present study showed a wide scatter from laboratory to laboratory. While positivity rates clearly depend on the population served, the patient selection and the care taken in obtaining satisfactory specimens, it is likely that the number of false positives was high in some laboratories and false negatives in others, although the present survey was not designed to provide information on the reliability of reported results.
There was considerable variation in the proportion of specimens reported as 'doubtful positive'. This may have depended to some extent on the way particular findings, such as squamous metaplasia, were reported, or may have been due at times to a reluctance, as a matter of policy, to make a definitive cytological diagnosis. There was no association between the proportion of 'doubtful positive' reports and the category of staff doing the microscopy.
The survey shows considerable variation in the regional distribution of laboratories undertaking sputum cytology, in the number of specimens tested, and in the percentage that were reported as 'positive' in each laboratory. The establishment of facilities for sputum testing in individual hospitals usually depends on the interests of the pathologists concerned, pressure from clinicians or opportunities for extending the scope of existing centres for cervical cytology.
The estimates made in the laboratories themselves and reported in the questionnaires suggested that in 1971 sputum constituted only about 6-5% of all cytological specimens examined in laboratories doing sputum cytology. This figure accords well with the ratio of total sputum specimens for 1971 to total cervical plus sputum specimens. Laboratory directors frequently commented that their cytological service had become swamped by cervical screening, and that they feared that the reliability of sputum cytology may have suffered in consequence.
Although the service is available to any medical practitioner who wishes to make use of it, almost all the specimens tested in 1971 were collected in hospitals or clinics, and only 1% of them were submitted by general practitioners. It is, indeed, preferable that general practitioners should refer patients to specialized centres instead of requesting sputum cytology themselves since for the test to be reliable, specimens must be of good quality and be processed soon after collection (Coleman, 1969) . They should preferably be produced under supervision in hospitals or chest clinics, or even in the laboratories themselves.
The processing of specimens is done mainly by laboratory technicians and unqualified laboratory assistants, and the microscopy mainly by pathologists and technicians. Very few non-medical graduates are employed in the service, in spite of their availability and scientific training, largely because at present they lack a satisfactory career structure. There would seem to be no good reason why much more of the sputum cytology, especially screening, should not be done by non-medical graduates.
In general, staff doing microscopy obtained their skill in laboratories in which training facilities were limited. Although just over half (58%) had attended formal courses of instruction, these courses usually included not more than a single day on sputum cytology. At It may be argued that, for sputum cytology, a more efficient and economical service with higher and more uniform standards could be provided by a few specialized laboratories, each examining large numbers of specimens, such as exists for many microbial and serological examinations in the Public Health Laboratory Service. A sputum cytology service centred on a small number of laboratories would present problems. A system of rapid delivery to the laboratories would be necessary, since many pathologists object to the addition of preservatives to the specimens. Alternatively, slides could be prepared in peripheral centres and then sent to a central laboratory to be read, but this would risk impairing quality control. There might also be delays in reporting results. Sputum cytology, like other forms of diagnostic cytology, but unlike the screening of cervical smears, is performed in close co-operation with clinicians and loses much of its value when it is carried out in isolation, especially when bronchial washes, brush cytology or needle aspirates are also being examined.
The average rate of sputum tests per 100 000 population in this survey was just over 300-a low average, in all probability well below the requirement in a well used service. (Husain, 1974, personal communication) . Such a department would command a substantial staff and should be able to achieve and maintain a high standard. However, this is impractical at present owing to the scarcity of skilled staff and should probably not be adopted as a national policy until an effective training programme for staff is instituted and the maintenance of quality control can be assured and until the clinical value and accuracy of sputum cytology outside specialist centres can be convincingly demonstrated.
We are grateful to the directors and staff of the 228 laboratories (whose regional distribution is given in Table I ) for their wholehearted co-operation in the study and for the completeness of the data.
